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Supplemental File 1. IC50 values for I-BET151 in CellTiter-Glo 

measurements in U87MG cells, A172, SW1783, patient-derived GBM cell 

line (UM20), and GBM stem cells (Glio3). I-BET151 is more potent than all 

compounds tested on U87MG GBM cells with the exception of MLN8237 for 

which it is equipotent.  I-BET151 has IC50 values 30 to 200 fold lower than TMZ 

in patient-derived GBM cell line and GBM cells, respectively. BKM-120 is a PI3K 

inhibitor, GDC-0941 is a PI3K inhibitor, PD0332991 is a cyclin-dependent-kinase 

inhibitor. MLN8237 is an Aurora-kinase inhibitor; MK-2206 is an AKT inhibitor. 

Data are from one representative experiment performed in triplicate (mean ± 

SEM) . 

 

Supplemental File 2. Patient Derived GBM stem cells are Nestin and CD133 

positive. GBM stem cells were cultured as neurospheres and tested for Nestin 

and CD133 immunoreactivity. A. Western blot showing Nestin, Notch, Musachi, 

and Actin levels in Glio1 and Glio3 Stem cells. B. CD133 (red), Musahi (red), 

Nestin (green) and Notch (red) staining for Glio1 and Glio3 GBM stem cells. Dapi 

was used to label the nuclei (blue). 

 

Supplemental File 3. Statistics for FUCCI analysis of U87MG cells treated 

with DMSO or I-BET151. 



 

Supplemental File 4. Weights of mice injected with saline or I-BET151. Two-

way ANOVA analysis indicated that there was no statistically significant 

difference between the I-BET151 and saline treated animals. I-BET151 injected 

animals weighed 22.8+/-0.96g, 24.2+/-0.88g, and 25.1+/-0.89g at 0 day, 14 day, 

and 21 day, respectively. Saline injected animals weighed 23.9+/-0.76g, 25.6+/-

1.00g, and 26.5+/-0.89g at 0 day, 14 day, and 21 day, respectively.  

 

Supplemental File 5. I-BET151 Treatment of U87MG cells does not reduce 

C-MYC, BCL2, CDK6, and CDK4 levels.  A. Normalized RNA levels of C-

MYC, BCL2, CDK4, and CDK6 after 24 hours of I-BET151 treatment of 

U87MG cells. U87MG cells were treated with I-BET151 500 nM and DMSO for 

24 hours. RNA was extracted and the expression of C-MYC, BCL2, CDK6 and 

CDK4 measured by quantitative RT-PCR. The Cyclophillin housekeeping gene 

was used to normalize the data. Results of one representative experiment shown 

performed in quadruplicate. B.  Heatmap of Common upregulated or 

downregulated RNAs in A172 and U87MG cells. A172 and U87MG were 

treated for 24 hours with 500nM I-BET and DMSO. RNA was extracted and 

hybridized to the Affymetrix Array Gene ST. Common genes that were 

significantly upregulated (red) or downregulated (green) after I-BET151 treatment 

were then clustered. 

 



Supplemental File 6. Array results of Glio1 and Glio3 GBM Stem Cells 

treated with I-BET151 (500nM) for 24 hours. RNA was extracted from the 

indicated Glio1 and Glio1 GBM stem cells, cDNA synthesized, and hybridized to 

Affymetrix arrays as described in Materials and Methods. Common upregulated 

(red) or downregulated (green) genes are shown.  

 

Supplemental File 7. I-BET151 treatment reduces proliferation of patient 

derived xenograft cells (PDX). A. BRD4 protein levels in a panel of PDX 

cells. The indicated GBM lines were assayed for Brd4 expression using anti-

Brd4 Western Blot analysis. Actin was used as loading control for the Western 

blot. B. I-BET151 affects GBM6 and GBM10 PDX cell line proliferation. GBM6 

and GBM10 were treated with 1µM I-BET151 for 48 hours and the extent of 

proliferation measured via an EdU incorporation assay. Pictures of the different 

treatments were taken with 20X magnification objective in the UV and red 

spectrum and merged utilizing Adobe Photoshop (Blue represents nuclei-

Hoechst and green represents EdU-Alexa488 positive cells). C. Percentage of 

EdU positive cells in B. The percentage of EdU positive cells was calculated 

with the Cellomix Array VTI Scan (Thermo Scientific) and graphed as percentage 

of DMSO. 

 

Supplemental File 8. A. BRD2, BRD3 and BRD4 knockdown efficiency. The 

efficiency of BRD2, BRD3 and BRD4 knockdown used in (B) was tested by qRT-



PCR. After BRD4 knockdown the expression of BRD2, BRD3 and BRD4 was 

measured by qRT-PCR and data normalized to Actin. Error bars are 

representative of 3 independent experiments. B. BRD2 or BRD3 knockdown 

does not affect U87MG proliferation. U87MG cells were transfected with 

siRNA against BRD2, BRD3, BRD4 and 5 days after the transfection cells were 

used for an EdU incorporation assay. Pictures of the different treatments were 

taken with 20X magnification objective in the UV and red spectrum and merged 

utilizing Adobe Photoshop (Blue represents nuclei-Hoechst and pink represents 

EdU-Alexa488 positive cells). C. Percentage of EdU positive cells in B. The 

percentage of EdU positive cells was calculated with the Cellomix Array VTI 

Scan (Thermo Scientific) and graphed as percentage of DMSO.  

 

Supplemental File 9. A. CDKN1A (p21Cip1) is increased in cells treated with 

I-BET151. U87MG and Patient derived GBM10 cells were treated with 500nM I-

BET151 for 2h. RNA was extracted and mRNA level of CDKN1A were measured 

by qRT-PCR. Error bars represent the standard deviation. B. p21 increases 

with I-BET151 treatment. U87MG cells were plated and treated with 500nM and 

1000nM concentrations of I-BET151.  Cells were harvested and homogenized at 

24 and 48 hour time points. Extracts were then prepared using lysis buffer (50 

mM Tris, 150 mM NaCl, 1 % Triton X-100, 1X Protease Inhibitor Cocktail, 1mM 

Microcystin LR). Cells were lysed by the freeze-thaw method (liquid 

nitrogen/37°C water bath) and further sonicated. The soluble fraction was 

recovered by centrifugation at 14,000 RPM for 20 min at 4°C. Protein 



concentration was measured with the BCA Protein Assay kit (Pierce) and 30 µg 

of protein from each sample was resolved by SDS-PAGE. The resolved bands 

were transferred onto a nitrocellulose membrane by Western blotting and then 

probed with relevant antibodies. Primary Antibodies: anti-p21 antibody (12D1) 

from Cell Signaling (Cat # 2947S), anti-actin antibody from Cell Signaling (Cat # 

8456S), Secondary antibodies: anti-rabbit IgG-HRP antibody from GE Healthcare 

(Cat # NA9340V). 

C. BCL2 is decreased in GBM cells treated with I-BET151. U87MG and 

GBM6 were treated with 500nM I-BET151 for 72 hours. RNA was extracted and 

mRNA level of BCL2 measured by qRT-PCR. Error bars represent the standard 

deviation. 

D. Hexim1 is downregulated in U87MG cells treated with I-BET151. U87MG 

cells were treated with 500nM I-BET151 or DMSO for 24 hours. RNA was 

extracted and mRNA level of Hexim1 was measured by qRT-PCR and 

normalized to the housekeeping gene β-actin. Error bars represent the standard 

deviation of three independent experiments. 

	
  







Two-way ANOVA 
	
   	
   	
   	
  

	
   	
   	
   	
   	
  
Source of Variation 

% of total 
variation P value 

	
   	
  Interaction 6.18 < 0.0001 
	
   	
  Time 0 1 
	
   	
  CYCLE_PHASE 86.86 < 0.0001 
	
   	
  Subjects (matching) 1.0947 < 0.0001 
	
   	
  

	
   	
   	
   	
   	
  
	
   	
   	
   	
   	
  DMSO (G1) vs i-BET151 (G1) 

	
   	
   	
  
	
   	
   	
   	
   	
  HOURS Difference t P value Summary 
1H 0.2101 0.07134 P > 0.05 ns 
2H 0.5736 0.1947 P > 0.05 ns 
3H 0.7993 0.2713 P > 0.05 ns 
4H -1.58 0.5365 P > 0.05 ns 
5H 0.2411 0.08184 P > 0.05 ns 
6H -2.489 0.8449 P > 0.05 ns 
7H -3.928 1.333 P > 0.05 ns 
8H -2.615 0.8877 P > 0.05 ns 
9H -0.7283 0.2472 P > 0.05 ns 
10H -1.882 0.639 P > 0.05 ns 
11H -2.447 0.8308 P > 0.05 ns 
12H -5.471 1.857 P > 0.05 ns 
13H -5.323 1.807 P > 0.05 ns 
14H -6.774 2.299 P > 0.05 ns 
15H -11.01 3.736 P<0.01 ** 
16H -8.507 2.888 P > 0.05 ns 
17H -9.681 3.286 P < 0.05 * 
18H -8.616 2.925 P > 0.05 ns 
19H -10.24 3.475 P < 0.05 * 
20H -11.76 3.992 P<0.01 ** 
21H -8.739 2.967 P > 0.05 ns 
22H -8.427 2.861 P > 0.05 ns 
23H -6.283 2.133 P > 0.05 ns 
24H -7.227 2.453 P > 0.05 ns 

	
   	
   	
   	
   	
  
	
   	
   	
   	
   	
  DMSO (S-G2-M) vs i-BET151 (S-G2-M) 

	
   	
  
	
   	
   	
   	
   	
  HOURS Difference t P value Summary 
1H -0.6837 0.2321 P > 0.05 ns 



2H -6.085 2.066 P > 0.05 ns 
3H -4.611 1.565 P > 0.05 ns 
4H -6.005 2.038 P > 0.05 ns 
5H -5.864 1.991 P > 0.05 ns 
6H -7.197 2.443 P > 0.05 ns 
7H -6.858 2.328 P > 0.05 ns 
8H -7.764 2.636 P > 0.05 ns 
9H -9.186 3.118 P < 0.05 * 
10H -6.335 2.151 P > 0.05 ns 
11H -5.993 2.034 P > 0.05 ns 
12H -6.359 2.159 P > 0.05 ns 
13H -8.909 3.024 P > 0.05 ns 
14H -6.288 2.135 P > 0.05 ns 
15H -4.477 1.52 P > 0.05 ns 
16H -7.033 2.388 P > 0.05 ns 
17H -6.017 2.043 P > 0.05 ns 
18H -7.855 2.666 P > 0.05 ns 
19H -6.103 2.072 P > 0.05 ns 
20H -5.423 1.841 P > 0.05 ns 
21H -11.19 3.8 P<0.01 ** 
22H -9.355 3.176 P < 0.05 * 
23H -10.16 3.45 P < 0.05 * 
24H -8.255 2.802 P > 0.05 ns 

	
   	
   	
   	
   	
  
	
   	
   	
   	
   	
  DMSO (G1-S) vs i-BET151 (G1-S) 

	
   	
   	
  
	
   	
   	
   	
   	
  HOURS Difference t P value Summary 
1H 0.4735 0.1607 P > 0.05 ns 
2H 5.512 1.871 P > 0.05 ns 
3H 3.811 1.294 P > 0.05 ns 
4H 7.585 2.575 P > 0.05 ns 
5H 5.623 1.909 P > 0.05 ns 
6H 9.686 3.288 P < 0.05 * 
7H 10.79 3.662 P<0.01 ** 
8H 10.38 3.523 P < 0.05 * 
9H 9.915 3.366 P < 0.05 * 
10H 8.217 2.79 P > 0.05 ns 
11H 8.44 2.865 P > 0.05 ns 
12H 11.83 4.016 P<0.01 ** 
13H 14.23 4.831 P<0.001 *** 
14H 13.06 4.434 P<0.001 *** 
15H 15.48 5.256 P<0.001 *** 



16H 15.54 5.276 P<0.001 *** 
17H 15.7 5.329 P<0.001 *** 
18H 16.47 5.591 P<0.001 *** 
19H 16.34 5.546 P<0.001 *** 
20H 17.18 5.833 P<0.001 *** 
21H 19.93 6.767 P<0.001 *** 
22H 17.78 6.036 P<0.001 *** 
23H 16.45 5.583 P<0.001 *** 
24H 15.48 5.256 P<0.001 *** 
	
  

Bonferroni's	
  Multiple	
  Comparison	
  post	
  Repeated	
  Measures	
  ANOVA	
  
	
  

DMSO_G1S_Fucci 
Significant? 
P < 0.05? Summary 

1h vs 2h No ns 
1h vs 3h No ns 
1h vs 4h No ns 
1h vs 5h No ns 
1h vs 6h No ns 
1h vs 7h No ns 
1h vs 8h No ns 
1h vs 9h No ns 
1h vs 10h No ns 
1h vs 11h No ns 
1h vs 12h No ns 
1h vs 13h No ns 
1h vs 14h No ns 
1h vs 15h No ns 
1h vs 16h No ns 
1h vs 17h No ns 
1h vs 18h No ns 
1h vs 19h No ns 
1h vs 20h No ns 
1h vs 21h No ns 
1h vs 22h No ns 
1h vs 23h No ns 
1h vs 24h No ns 
	
  

I-
BET_G1S_Fucci 

Significant? 
P < 0.05? Summary 

1h vs 2h No ns 



1h vs 3h No ns 
1h vs 4h No ns 
1h vs 5h No ns 
1h vs 6h Yes * 
1h vs 7h Yes * 
1h vs 8h Yes ** 
1h vs 9h Yes ** 
1h vs 10h Yes ** 
1h vs 11h Yes *** 
1h vs 12h Yes *** 
1h vs 13h Yes *** 
1h vs 14h Yes *** 
1h vs 15h Yes *** 
1h vs 16h Yes *** 
1h vs 17h Yes *** 
1h vs 18h Yes *** 
1h vs 19h Yes *** 
1h vs 20h Yes *** 
1h vs 21h Yes *** 
1h vs 22h Yes *** 
1h vs 23h Yes *** 
1h vs 24h Yes *** 
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